Metabolic interactions among polyunsaturated fatty acids in response to an atherogenic diet.
The distribution of fatty acids in hepatic lipids of dogs fed a diet containing hydrogenated coconut oil as the only source of lipid, changed in the manner characteristic of essential fatty acid deficiency. Cholesterol supplementation of this diet accentuated these changes resulting in further increases in oleic and eicosatrienoic acids and decreases in the distribution of linoleic and arachidonic acids. Two eicosatrienoic acid isomers, 20:3 omega9, derived from oleic acid and 20:3 omega6, an intermediate in the biosynthesis of arachidonic acid from linoleic acid, were identified. The increase of the 20:3 omega6 isomer was found, somewhat unexpectedly, to be greater than that of 20:3 omega9, the isomer normally associated with EFA defiency. The increase in 20:3 omega6 was probably due in part, but not completely, to competitive inhibition by the increased concentration of 20:3 omega9 on the desaturation reaction whereby 20:3 omega6 is converted to arachidonic acid.